INSTRUCTIONS FOR OPERATION OF X-RAY TUBES 
NQ. 2126 and FLUOROSCOPE NO. 2133 





NO. 2126 


X-ray tubes are fundamentally vacuum tubes but with a special vacuum which will 
produce X-rays. In order to produce the proper discharge in the tube and there by 
create X-rays a high tension source of current is necessary, usually an induction 


coil. or a static machine. 


Methods of Operation 





l. BY STATIC MACHINE. While a static machine is not a very good source of 
current for an X-ray tube it is possible to use sucha machine if an auxiliary spark 
gap is placed in series with the tube. First support your tube by means of a wood- 
en stand similar to our 2130, the necessity of a well-insulated stand being due to 
the fact that the high tension current can easily jump over any ordinary space to 
a metal support and thus spoil the discharge. Connuct fine wires from one of the 
terminals of the X-ray tube to one of the balls of the static machine and connect 
a fine wire from the other ball of the static machine to one side of the spark ap, 
a third wire being connected from the other side of the spark gap to the second 
terminal of the X-ray tube. You will now have the static machine furnishing high- 
tension current to the X-ray tube through the spark gap. Now set your spark gap 
so that the machine will be able to give frequent sparks when turned rapidly. This 
gap will probably be of the order of 3/8 to 1/2 inch and the sparks should follow 
each other in rapid succession, thus producing a fluorescence in the tube which 


is practically continuous. 


In mounting the tube it should be so supported that the meta! disk inside the tube 
faces outward toward the operator. As the discharge takes place note how the 
tube lights up. If there seems to be a hemispherical fluorescence with the plane 
of the hemisphere in line with the metalreflecting surface then the tube is proper- 
ly connected and should give X-rays. If, however, the fluorescence seems to take 
place over all parts of the tube, then arrange to reverse the connections leading 
to the tube or else reverse the wires connected to the two balls on the static ma 
chine, whichever is more convenient. This will reverse the direction of the dis- 


charge and produce the effect that you desire. 
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FLUOROSCOPE No. 2133 is merely a screen 
of some fluorescent material like calcium tung- 
state, properly shielded so that the eyes can 
pe completely covered by this shield and view 
the side of the calcium tungstate screen op- 
posite to the X-ray tube. If the tube is pro- 
ducing X-rays they will strike the fluorescent 
screen and produce the characteristic fluores- 
cence on it. If there is anything in the way, 


such as the hand or any metal object which 





will completely or partially cut off the rays, 

NO. 2133 evidently a shadow will be formed on the 

screen which can be viewed from behind. By 

means of the fluoroscope, therefore, the degree of penetration of different objects 
can be measured by the amount of fluorescence on the screen, the bones of the 


hand can be seen, and various other phenomena studied. 


2. BY INDUCTION COIL. The ordinary induction coil serves the purpose of 
producing a high-tension discharge better than the static machine, particularly 


for X-ray purposes. For the ‘‘soft’’ tubes represented by our No. 2126 aischarges 
can probably be obtained with an induction coil of the order of our Mo. 2392A 
which has a l-inch sparking distance. In general, however, more satisfactory op- 
eration will be obtained with an induction coil like our No. 2391A giving 3-inch 
spark. In any case a low-voltage current coming from a storage battery, preferably 
6 volts, will be required, the latter being connected to the primary of the induction 
coil. The high-tension terminals of the induction coil should be set at approxi- 
mately 3 inches if you are using a particularly high tension induction coil so as 
not to have a discharge which might puncture the glass. When using the induction 
coil the discharge should be continuous and a noticeable improvement should be 
found over the use of the static machine. Other arrangements are exactly as de- 


scribed in Method 1. 


When using an X-ray tube operated by an induction coil with a spark gap of 3 
inches (needle point measurement) a lead shield ] mm thick should be placed 
between the observer and the source, except for the viewing space. The Third 
International Congress on X-Ray and Radium Protection in 1931 states, that for a 


peak of 75 kilovolts across the tube, ] mm thickness of lead is ample protection. 
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Sor a 1/2 inch spark between needle points the peak kilovolts at a relative hu- 


midity of 80% is approximately 14; for 1 inch spark 28; and for 3 inches approxi- 
mately 63 kilovolts. 


With the 3 inch induction coil the exposure should not be more than 15 seconds at 
a time and not more than 10 times in a month. The fluoroscope should be tilted 


at an angle to protect the observer's eyes from direct rays. Continued direct ex- 


posure is to be avoided. 


X-ray phenomena can be most advantageously seen in total or semi darkness, but 


if this is impossible the effects may be observed with the fluoroscope in broad 
day light. 
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2126 X-RAY TUBE 
X-RAY PROTECTION: 


WHEN USING AN X-RAY TUBE OPERATED BY AN 
INDUCTION COIL WITH A SPARK GAP OF 3 fNCHES 
(NEEDLE POINT MEASUREMENT) A LEAD SHIELD 1 MM 
THICK SHOULD BE PLACED BE TWEEN THE OBSERVER AND: 
THE SOURCE, EXCEPT FOR THE VIEWING SPACE. THE 
THIRD INTERNATIONAL CONGRESS ON X-RAY AND RADIUM 
PROTECTION iN 1931 STATES, THAT FOR A PEAK OF 75 
KILOVOLTS ACROSS THE TUBE, 7 MM THICKNESS OF LEAD 
(S AMPLE PROTECTION. FOR A 1/2 INCH SPARK BETWEEN 
NEEDLE POINTS THE PEAK K'LOVOLTS AT A RELATIVE 
HUMIDITY OF 80% 1S APPROXIMATELY 143 FOR 1. INCH 
SPARK 26; AND FOR 3 INCHES APPROX IMATELY 63 KILOVOLTS. 


WITH THE 3 INCH INDUCTION COIL THE EXPOSURE 
SHOULD NOT BE MORE THAN 19 SECONDS AT A TIME AND 
NOT MORE THAN 10 TIMES IN A MONTH. THE FLUOROSCOPE 
SHOULD BE TILTED AT AN ANGLE TO PROTECT THE OBSERVER'S 
EYES FROM DIRECT RAYS. CONTINUED DIRECT EXPOSURE 
1S TO BE AVOIDED. 
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